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BEISMOLOQIOAL A B B R E V I A T I O N S  U S E D  IN T H E  I N S T R U -  
M E N T A L  R E P O R T S .  

CHARACTER OF THE EARTHQUAKE. 

I=noticeable. 
I1 = conspicuous. 

d=(term motus domeaticus)=local eart,hquske (sensible or felt). 
v=(terw motua vicinus)=near-by earthquake (+thin 1,OOO km.). 
r=(terrs motus remotus)=distant earthquake (1,000 to 5,OOO km. 

u=(terre motu  ultimus)=very distant earthquake (beyond 5,000 

III=strong. 

distant). 

km.). 
A=dishnce to epicenter. 

PHASES. 

P=( undse p r i u  1 = h t  preliminary tremors. 
PRm=P waves reflected 11 times at  the earth's surface. 

S=(undre secundze) =second preliminary tremors. 
SRn=S waves reflected 12 times at the earth's surface. 
PS=transformed waves; longitudinal (P) to transversal (S) or \.ice 

r e m .  

L=(unds longg)=long waves in the principa! portion. 
M=(undEe mxim)=greatest motion in the principal portion. 
C=( coda)=trders. 
O=time at epicenter. 

bep,=Long waves reaching the station from the antiepicenter (40,000 
km.-A). 

I,ep=long waves again reaching the station from the antiepicenter 
(40,000 km. + A). 

F=(finis)=end of perceptable trace. 

NATURE OF THE MOTION. 

i= (impetus) =abrupt beginning. 
e= (emeraio) =gradual appearance. 
T=period=twice time of oscillation. 
A=amplitude of earth's movement, reckoned from the zero line. 

E, N, or Z at.tached to a symbol signifies the E-W, the N-S, 
or the vertical component, respectively, Qhus: 

PE is the E-W component of P. 
PN is the N-S component of P. 
PZ ie the vertical component of p. 

1 p=micron,- l,oo mm. 

INSTRUMENTAL CONSTANTS. 

T,=period of instrument. 
V=magnification of instrument. 
e=damping ratio. 
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List of instrumental stations from which reports are received. 
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Description of instrurucnt R. 
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.... do ...................... 
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Wirchprt.. ................ 

Two Borch-Omori IMkg.  
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nlrchanical rcgiatration. 

Wi+ert 80-kg.. astatic, 
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Wierhwt &Ukkg., horizontal 
Two Bmeh-Omori 25kg 

horizontal p n d u l u i :  
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Wiechert 80-kg.. .......... 
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Llniwr*ity 01 I;:rn~:,s. dc- 
pirtm..nt physics and 
astronuny;. 

F. IC. Eeatcr. ! 

For the re rts of the stationsat the Unlvcrsity of Calilornlo, Berkeley, Calif andat the Lick Ohservutory Mount Hamilton, Calif see RullUinnflhr Srisino raphic Stafiom, 
VniwaU#o/ &fornia;forthereport of the atation at the University of Santa Clsr; Santa Clara, Calif., see Record olthe Stiamugraplrfc Stdo,t, Unfnlvcrsiiy of Sunta Jura. 
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TABLE I.--Noninstrumental earthquake rcporte, Janwry, 1990. 

sounds. Dura- 

64 

Remarks. 0LXWV.W. 

~ 

JANUABY, 1920 

Rosai- 
Fml. 

kpprosi- 
mate 
time 

Greei- 
Wlch 
CIVll. 

H. m .  
2 20 
2 25 

2 34 

2 35 
2 37 
2 40 

2 311 

2 16 

Z? 33 
23 35 
23 38 l o o  
1 0 3  
1 07 

n 311 

7 09 
7 10 
7 12 

I 15 
7 2 0  

1 14 
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of 
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SPC.  
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5 

60 
5 

4 
1 

6 
13 
12 

? 
2 
2 
9 
9 
2 
2 
3 

.............. 

......... 

......... 

10-15 
S 
5 

I None .............. Doors rattled .................... T. C. Sias. ..... do.. .......... Felt by nlanv.. ................. €I. 1.. Harlow. 
do.. .......... Cracked adobe wnlls.. .......... J. A. Ream. 

Faint r n m l h ~ g . .  . Rapid t r a h l i n g  shock.. ........ 3. P. Rolarts. ..... do. ............................................. H. M. Rnuse. 
None .............. Felt. bv mnnv.. ................. W. L. Wilhite. 
Rnmldine .............. dd ........................... C. P. ?,frManigd. 
None ............... Chandeliersmovrd. ............. V. 8. Weather Bureau. 
Rumbling ......... Felt lw several .................. E. P. Kesaler. 
Loud nimlXng. .. Felt hi- many.. ................. J. H. I.. Vogt. 
Miii1Ifd.. ......... larrini motion.. ................ E. H. Davis. 
Faint.. ........... Star images in 60-inch telescope Mount Wilson Obscrva- 

vilrrated rapidlF. torr. 
Loud .............. Alrmpt bumping motion.. ...... A .  J. Bera. 
None .............. Felt h y s e v e r a l _ . _ . _ . _ . _ _ _ _ . _ _ . _ _  3 .  W. Mutter. ..... do.. ............... d 0.  ......................... no. ..... do.. .......... Felt h-rone ..................... Do. ..... do..  ............... ad.. ........................ T.0. ..... do.. ............... do .......................... Ilo. ..... do.. ............... do .......................... Do. ..... do.. ............... do., ........................ Do. 

Rumlding ......... Most severe e\-er noticed.. ...... 1. Rasmussen. 
..... do.. .......... Felt by many.. ................. J. C!rIllv. 
_ ._ ._do  ................. do ........................... 8. n.  Edu\-hew. 
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.................. .................. 
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lyzed. .............................................. Actlvlty visible a t  
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H . ~ . s .  SK. p p I Km. ' 
2 35 41 ............................ 
2 36 12 ............................ 
2 36 22 ............................ 
2 37 11 ....... 50 .............. 
2 41 00 ............................ 
2 40 00 ............................ 
23648 .............. m .  ....... 

Pm .... 
PI.... 
sm ..... 
sa .... 
Lm .... 
La .... 
Ma .... 
Ma .... 4 33 15 120 .............. 

4 33 05 I.....;/ ... :... 1 400 I ....... ePm ... 
C P m  ... 
Sa ..... 
Sa .... 
eL .... 
F ..... 
e r a .  .. 
eP *... 
s ...... 
eLm ... 
La .... 
La .... 
F ..... 
- 

I 4 27 53 ............................ 
4 2 7  53 ..................... 
4 32 32 .............. .......I ::::::: 
4 32 46 ............................ 
4 35 1s ............................ Nodlstlnct M. 
52000 ............................ 

18 33 18 ............................ Heavy mleror. 
18 33 11 _ _ . _ _ _ _ I  ..................... 
18 3 d  11 ............................ 
1s 43 18 10 ..................... Nedistinct M. 
18 44 .IS 16 ..................... 
1s 46 22 1s ..................... 
19 ca ................................ 

H. m. 8. scc. I 

i 
ea ..... 0 13 35 
Fa 1 0 28 00 
ea ..... 20 2c, oi  
Ma ....I 20 37 55 
Fa .... I20 42 00 

.... 
I m l s s i .  _ _ . _ _ _ _ I  ..................... Do. 

.......I :::::::. a0 ....... Do. 

....... ............. 

....................... ....... I..::::: .............. 

Approxl- 
mate 

latitude. 
Station. Day. 

1920. 
Jan. 1.. 

30 

31 

21 

-i- 
! CALIFORNIA . 

Corona.. ............... 
Rscondido ............. 
Warner Springs. ....... 
Nellie.. ................ 
Calexiro.. .............. 

4 
5 
5 
5 
3 
5 
5 
4 
4 
5 x 

1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
2 
1 

1 
1 
1 
1 
1 
1 
1 
1 

3 
1 
9 
2 
3 
2 

Elsinore.. .............. 
Hemet.. ............... 
San Diego.. ............ 
E1 Cajon. .............. 
Tulian .................. 
Mesa Grande. .......... 
Mount \\'ikon. ........ 
dgnanga ............... 
Sants l!art:ara.. ....... .... do. ................ ... .do. ................ .... do. ................ ... .do. ................ .... do.. ............... ... .do. ................ 

WASHINGT@X. 

Clallam Ray.. ......... 
Rlsine.. ............... 
Marietta.. ............. 
Tatooeh. ............... 
Forks.. ................ 
A n8MrtS.. ............ 

31 26 116 51 si 93 I 119 40 

5 
4 

5 
2 
5 

........ ......... Loud nlml~ling.. . LonK duration.. ................ D. Allmond. 
Few. Fnne .............. Felt In- one.. ................... Mrrr. .4. K. Williq. 

fXl Faint rinnlding.. . Many's\relien& ................. Mrs. Ruth Johnron. 

TABLE 3.-fiulrumental seismological reports, January, 1 9 2 0 4 o n t d .  

CALIFORNIA. Thtosophical Uviiiimsity, Point Loma. 

TABLE 2.-Instrunicntal seismological rtports, Junnay, 1920. 

[For signiEcanw of symbols and descriptions of instruments and stations, sre this 
REVIEW, p. 62.1 

(Time used: Mean Greenwich, midnight to midnight. Nomenclature: Internationrrl. 

ALAshMA. spring Hill college, Afobile. 

Routhmn MCI~CQ: 
COLORADO. Sacred Heart College, Denver. 
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__ 

1 SK. 1 p I p I m. I ............................ P rather indistlnct. 
1920. 

Jan. 4 

15 

li 

20 

22 
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6 *6.m .............. 
1 8 8 I *2,m ......I*,- ..I ........... 1 ....... 1 short. L absent. 

E dsdnnod. Nun- 

* Trace amplitude. 

ARIZONA. U. 8. C. & G .  8. Magnetic Obsavatorq, Titcaon. 

1920. 
Jan. 1 

4 

12 

25 

25 

...... 

...... 

...... 
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.__._. 
- 

Wavelets at inter- 
vals d@ng day. 

Thickenw of pen- 
lets marks during and wave.- day. 

v * Trace amplitude. 

WASHIKCITON, D. 0. Georgetown UnioerSity. 

Time marks miss- 33 4 

03 
14 

.. 
igm. 

Jan. 4 

30 

...... 
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- 

cm .... 43900 9 ..................... 
CX .... 43iOO 8 ..................... 
Fn .... I 4 5 0 0 U l l  43 00 

6 1  ...... 1 ...... 1 _ _ _ _ . _ I  ............................. 
em ..... Irregular record: 
Ma .... ....... 50 ....... pqssibl notsels- 
Fm. ... 23 18 00 mic. T L e  marks 



H. in .  a. 
L ..... 12 59 c?. 
L ..... I3OSOn 
F ..... n An 00 

L _._.. 161900 
F.. .. ., 16 40 ca. 

set. j p 1 p I km. I 
22 ..................... 
16 ..................... ! .  

Z d . .  ..... ._i_. 

....... I- ..... .... 
F ..... 

P? 
c?L 

............................ ............................ 
defined. 

5 lliea. ............................ Lort in micro-. I Whole record 
jmnMerl; appur- 

4 39 05 
4 40 00 L nuwhere well 

I cui ~v twu uiurkcr 
27 213 
31 44 
33 52 
.io a. 
56 00 
05 00 
30 m. 

37 30 
37 35 

.......I_. ............ 2,670 ..... ..:. .................... ............................ ............................ w ..................... 
18 ..................... ..................... 

I ....... ............................ I 18 ....................... 

Lz .... 
F..... 
I. ..... 
L.. . . .  

4 
5 

23 
0 

eP.  ... 
?.1._.. s ...... 
L ..... 
F.. ... 

1S 33 45 ............................ 1 
18 BO I5 ............................ 
18 44 45 ............................ 
19 10 cg. ..................... .......I 18 41 IO ..................... .......I eL .... 

L ..... 
L ..... 
F..  ... 

23 11 W, _ _ _ _ _ _ _ I  ..................... 
221500 2 2 ;  ..................... 
22 18 00 18 ................... 
23 ea. .......I :: ................... Lost in mlcm. 

... .i 21 ai  oo ...... ..... ....... .i.. .......I Phases Indeter- e.. I '  F . .  .... 32 10 Ea. ....... 1:. .....I .............. 
F ..... 2 3 3 0 m  ............................. 

I P.. .. .) 18 34 50 
I'R 1.. . 16 39 50 
!3 ...... 18 42 35 
L ..... 184700 ..... 
L ..... IS 5 i  00 15 ..................... 
F ..... 20 ca. 

PI .... 123 12 00 __._._., .................... Do. 
minable. 

Loatin micra 

Srr. 

15 

IS 

15 

15 
zn 
IS 

--- 
p p Km. 

8200 .............. 
........................... ........................... 
........................... ........................... 
........................... ........................... 

+I00 .............. ........................... ........................... 
........................... 

*loo .............. ........................... ........................... 
..................... ' Flrut nmrded no- ..................... tiollt 

*1m .............. ........................... 
........................... ........................... 

P..... 
eL .... 
M..... c. . . . .  
F..... 

H.m.  8. 
12 11 42 
la 34 30 
12 4ti 43 
115343 
13 36 42 

OP .... 
L.. . . .  
M..... 
C..  ... 
F . . . . .  

15 47 00 
16 01 30 
1 C  03 30 
1Ci 15 OJ 
lliY200 

e...... 
M..... 
C . . . . .  
F..... 

13 33 24 
I3 37 19 
13 4000 
134500 

eP. ... 
ee. .... 
L. .... 
M. .... 
Fa .... 

H. m. a . '  SK. p p km. 
4 X 48 ....... 8500 ....... 2,m 
4 30 13 ............................ 
4 33 12 ............................ 
4 3 8 0 0  ....... *a,joo .............. 
4 69 15 ............................ s...-.. 

sml.... 
L..... 
M..... c . . . . .  
F..... 

4 39 36 
4 4.5 46 
.%a00 
.I 54 30 
4 5700 
5 32 00 

eP .... 
L..... 
M..... c. . . . .  

P.l. .. s...... 
L..... 
M..... 

9 3 3 0 0  
9 43 uo 
9 4700 
B .io00 

13 5 i  41 
14 02 24 
14 OB 36 
14 17 42 

5cc. 
4 
4 

3 4  
2-8 

12 
....... 

I:: 

p p km. ..................... ..................... ..................... ..................... ............................ 
11) ....... .......I 

................... .......I ....... 40 ....... .......................... 
16 

16 

19 
17 
16 

15 
20 

17 
20 
20 

l B  

15 
a0 
1s 

18 
20 

........................... 
*2100 .............. ........................... .................... 

.-. I ..................... 
*14m .............. ..................... 

........................... I 
..................... 

..................... Phaaesilld~hrd. ..................... ........................... 
-00 .............. ..................... ..................... 

..................... 
*200 .............. ........................... 

.....................I 
I ..................... 

.............. ..................... ....... I 

eP  .... 
L..... 
M..... c. . . . .  
F. . . . .  

9 10 12 
23 3 36 
23 34 36 
23 43 00 
24 19 00 

........ 1910. 
Jan. 4 ..... 

8 ...... 4 30.65 

F ..... 4 .58 00 

P 

M 4 37.N ..... ....... ....... ....... 

P..... 
L..... 
Y. .... c...... 
F.. . . .  

iP ..... 
e....... 
eL .... 
Y..... c...... 
F..... 
eP .... 
eL. ... 
Y. .... c...... 

6 18 30 
ti 21 00 
6 21 42 
6 28 00 
6 4400 

21 35 w 
21 40% 
21 43 42 
21 46 30 
31 54 00 
22 4000 

11 35 48 
11 63 00 
11 55 06 
11 57 00 

a0 
15 
19 

20 

17 
18 
20 

16 
15 

19 
a0 
18 

........................... 
*m .............. ..................... ..................... 

..................... ........................... 
SaM) .............. ..................... .............. .......I 

..................... ..................... 
*800 .............. ........................... 

..................... ..................... 

s...... 
eL.... 
Y. .... 
c...... 
F..... 

19 50 00 
19 5242 
19 57 30 
a0 00 00 
20 47 00 
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TABLE 2.-Imtnrmcnhl a'smologieal reports, January, 19fo-Con. 

WASHINGTON, D. c. 17. 6. wealher Burt-au. 
TABLE 2.--lnstncmental seismological reports, January, 192O-Con. 

ILLINOIS. U. S.  Weather Bweau, Chieogo. 

ISM. 
Jon. 4 

P 1ti.m. a. 1 Bw. I p 1 p I Km. ' 'q 

s ...... 4 32 40 ............................ i uncertain. 
l'?. ... 4 3'4 00 .......................... ..I 

..... 4 ?'i 011 ............................ ! Time vorrection 

- 
..... 

..... 

..... 

..... 

..... 

..... 

..... 

...... 

...... 

...... 

1820. 
Jan. 1 ...... 

.................... I 

............. .......I .................... / I 1  1 

4 

mic. 

From hegLunlng of 
8. romd very 
cdused .  sii+rira ~ p o h ~ .  

eL .... 21 37 30 ............................ 
F. .... I 21 45 ca. I I I I I  ............................ ...... 

,_._.. 

13 
14 

14 

Lost in very heavy 

Lost in heavy ml- 

micros. 

cros. 

P ..... 23 06 40 
SI ..... 3 10 35 no1 lartain. 
P ..... 23 15 EO. 

' Tiiiic corrcudon I 
eL .... 15 

F.....I 16 
L.....I 15 

..... 

. -  
U. 8. C. & G. S .  Magnclic Observatory, Ho~w1111ii. HA w AIL 
-- 

I 
- 
...... 

...... 

...-'. 

...... 

...... 

...... 

...... 

.-..__ 

...... 

...... 

...... 

...... 

1 W .  
Jan. 1 

1 

2 

4 

7 

12 

13 

14 

21 

la 

23 

a0 

-- 
KANSAS. UniwSity of Kansas, Lawrence. 
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TABLI 2.-Iwtr~mta2 oeimological rcporb, J a n w y ,  192O-Con. 

POBTO RICO.-~. 6'. c. & G. 8. Magn8tk Observatory, V~qP1Ps--Con. 

TABLE 2.-Imtncmcntal rcismologiml repork, Janwry, IgdO-Con. 
~ANAnA.-Doninion Meteorob+d Serviec, Toronto-Gontinued. 
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TABLE 2.-Inrtrumcntal ~Cismologiaal report, Jnnumy, 1 9 P M o n .  

CANADA. Dmninwn h f e ~ d o g i c u l  Serviw. Vutoriu-Continued. 
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* Tram amplitude. 

SEISMOLOGICAL DISPATCHES.' 

Mbxico City, Mexico, January 3.-One of the earth 
sho&~ that are not uncommon here mas felt at  10 o'clock 
to-night. The shock was more severe than that of De- 
&mber 17, but did not cause as much a prehension as 

rediction of a cataclysm from 
astronomic causes. ncomplete ress re orts indicate 
date of a 

that the State of Vera Cruz suffere more t an any other 
section, altho h seismic disturbances were felt throu h- 

30 dead have already been accounted for in the village 
of San Juan Coscomatepec, where many houses were 
destroyed. mere are unconfirmed reports of a similar 
catastrophe in the village of Huatusco. At Jalapa, 
farther north, 50 victims of tlie earthquake have been 
counted, including numerous dead. Lack of comnimi- 
cation with the other small towns and villages in the 
theater of disturbance makes even appro-ximate esti- 

the December seismic disturbance, whic % came on the 

out the entire 3 epublic. Advices from Cordoba say t % at 

I f f  
Fundless P 

I aepmted by the org8nIzation indlcated end collected b the setsmol@al station 
It Qeorgatown Univemity, Waahhgkm, D. C. [(A) indlca!as Amochted Pres.] 

mates of the casualties impossible. The earthquake 
caused great alarm in the la qg cities. Marine disturb- 
tlnces have occurred off Vera ruz city, and there were 
some casualties there, although the number is not known, 
with considerable destruction of ropert . Late reports 

mate ec was au ented as a result of the collapse of the 

inside the ed ice  to pray, following the first shoc . Vera 
Cruz city is without water, while the lighting systems of 
Orizaba and Jalapa are out of commission. The vil- 
lages of Teocelo and Couztlan, in the State of Vera Chz, 
were virtually destroyed by the earthquake last ni ht, 

press reports received here.-(A) 
Mexico City, Mexico, January 5.-Reports reaeived 

up to 11 o'clock last night indicated the center of the 
seismic convulsion was in the neighborhood of Mount 
Orizaba. a volcano situated about 70 miles west of Vera 
Cruz on the line between the States of Vera Cruz and 
Pueblo. I t  WRS in this nei hborhood that tlie most 
serious damage was clone. &ocelo, a village 35 miles 
northeast of the voIcmo, lias been virtually destroyed, 
aiid a siinilur ftite befell Couztlnn, a sinall hamlet in that 
neigliboriiood. Wires have been torn down by the vio- 
lence of the treuior, and only fragmentary reports have 
reached this city, but it is stated that there were many 
casualties in both towns. Many houses and churches in 
Jalapa, a city 50 miles northwest of Vera Cruz, were 
damaged, while reports from Orizaba, a city 10 miles 
south of the volcano, state that several business blocks 
and churches near tlie center of the town were cracked. 
In tlle suburbs of Orizaba tlie shock was very severe, 
iiiany persons being re orted killed beneath their wrecked 

n city 10 miles east of Orizaba, w iere 11 were distinctly 
felt. First reports received liere stated that the tremor 
centered at  Acambaro, a town near Teluca, about 25 
niiles soutliwest of Mexico City, but more recent advices 
state the shocks were not sex-ere there.-(A) 

Mexico City, Mexico, January &--A Fiolent, vol- 
canic eru tion has been caused by the recent earth uake 

a parently extinct volcano, has been burst in twain. 
&e new crater is throwing out smoke, ashes, and flame, 
while lava is flooding the newby territory in a stream 
more than 200 yards wide, resulting in not less than 200 
deaths.-(A) 

Mexico City, Mexico, January I 3 . 4 a n  Joaquin, a 
rill e of 3,000 inhabitants in the Jalapa district, State 

quake, according to advices given out by t e department 
of a iculture, which gave no details as to casualties. 

near this city at  5:18 o'clock this m o m j - ( A )  

quake shocks were felt in the city of Vera Cruz from 3 
to 5 o'olock this morning. There were no casualties, 
althou h some residences were dama d. Reports from 

structures which were not destroyed in the earthquake 
of January 6, while shocks lastin 20 minutes caused 

Penas.-(A) 

received here say that the death 7- 1st in 8 an Juan Cosco- 

churc R tower, m 8" ich crashed in upon the crowds athered 

and heavy casualties have rmulted, amording to K ate 

a 

f houses. $ifteen shor i -s were e s  erienced at  Cordoba, 

near Co 2 oba, where Cero de San Miguel, a smal g. and 

t of F era Cruz, was destroyed this mornm by an earth- 

Shoc f s were detected at  the astronomical observatory 

Vera & z state the tremors demolis P ed at Couztlan all 

further damage at  Salmoral and 1 an Francisco de las 

Mexico City, Mexico, January 22. trong earth- 


